Pioglitazone enhances small-sized adipocyte proliferation in subcutaneous adipose tissue.
The possibility that mature adipocytes proliferate has not been fully investigated. In this study, we demonstrate that adipocytes can proliferate. 5-bromo-2'-deoxyuridine (BrdU)-labeled adipocyte like cells, most of which were less than 30 μm in diameter, were observed in adipose tissue. Proliferating cell nuclear antigen (PCNA) was simultaneously detected in BrdU-labeled nuclei. Observation of individual mature adipocytes of smeared specimens on glass slides revealed that small sized adipocytes more frequently incorporated BrdU. Cultured mature adipocytes using the ceiling-cultured method showed clustering of proliferating cells in small-sized adipocytes. These small cultured adipocytes, but not large ones, extensively incorporated BrdU. Quantified analysis of BrdU incorporation demonstrated that mature visceral adipocytes, including epididymal, mesenteric and perirenal adipocytes, proliferated more actively than subcutaneous ones. On the other hand, treatment with pioglitazone (Pio), a ligand of peroxisome proliferator-activated receptor γ, containing food for 2w, elevated BrdU incorporation and expression of PCNA in mature adipocytes isolated from subcutaneous, but not visceral adipose tissue. Moreover, Pio induced increased BrdU-labeled small-sized subcutaneous adipocytes, which was associated with an increased number of total small adipocytes in subcutaneous adipose tissue. In conclusion, mature adipocytes have a subgroup representing the potential to replicate, and this proliferation is more active in visceral adipocytes. Treatment with Pio increases proliferation in subcutaneous adipocytes. These results may explain the mechanism of Pio-induced hyperplasia especially in subcutaneous adipocytes.